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Federal  and  State  scientists  have  mobilized  forces  for  an  all-out 
effort  against  the  yellow  clover  aphid  (Myzocallis  trifolii  Monell),  a 
destructive  pest  of  alfalfa  in  the  Southwest. 

In  1954  this  insect  caused  an  estimated  damage  to  alfalfa  of  $4 
million  in  New  Mexico;  $500,000  in  Arizona;  and  $337,000  in  California. 
An  outbreak  also  occurred  in  Nevada,  where  some  alfalfa  stands  were 
reduced  80  percent.    This  year  (1955)  the  aphid  continues  to  cause  wide- 
spread damage  to  alfalfa  in  all  previously  infested  States,  and  serious 
infestations  have  occurred  in  parts  of  Oklahoma,  Texas,  Utah,  and 
Kansas.    Infestations  have  been  recorded  on  mixed  stands  of  clover  and 
alfalfa  in  Nebraska.    It  is  a  threat  to  all  alfalfa -producing  regions  of 
the  United  States. 

Origin  and  Spread 

The  yellow  clover  aphid  is  a  new  pest  of  alfalfa  in  the  United  States. 
The  insect  has  been  reported  in  this  country  for  many  years,  but  it  has 
been  found  principally  on  red  and  white  clovers,  sweetclover,  and 
bur  clover,  and  has  caused  little  dam.age  to  these  crops.    It  is  a  pest  of 
alfalfa  in  Europe,  Asia,  and  Africa, 

The  aphid  became  a  serious  pest  on  alfalfa  in  New  Mexico  in  the 
spring  of  1954,  when  5,000  acres  of  the  crop  were  damaged  in  the  Pecos 
Valley  in  the  southeastern  part  of  the  State.    It  is  now  the  most  destruc- 
tive alfalfa  insect  in  New  Mexico,  being  present  in  large  numbers  through- 
out the  State.    Areas  that  are  hardest  hit  include  the  Pecos,  Hatch,  and 
Messilla  Valleys;  Chaves  and  Eddy  Counties;  and  the  Tularosa  Basin. 

Arizona  was  the  next  State  to  report  the  aphid's  presence  on  alfalfa 
in  1954.    The  Yuma  area  became  infested  early  in  May,  and  by  the  end 
of  June  the  insect  population  had  reached  epidemic  proportions.    New 
plantings  and  reseeded  fields  in  Graham  County  were  also  heavily 
infested.    The  aphid  spread  rapidly  throughout  the  State,  and  in  1955 
has  caused  concern  in  the  southern  portion,  with  damaging  infestations 
reported  from  Maricopa,  Graham,  Greenlee,  and  Santa  Cruz  Counties. 

In  California  the  yellow  clover  aphid  has  become  widely  distributed 
on  alfaKa  since  it  was  first  found  on  this  crop  in  the  southern  part  of 


-2- 


the  State  in  1954.    From  the  Holtville-Elcentro  area  in  Imperial  County 
it  has  spread  west  and  north,  reaching  as  far  as  Kern  and  Fresno 
Counties  and  to  Barstow  in  San  Bernardino  County.    Damage  has  been 
severe  near  Brawley  in  Imperial  County  and  near  Blythe  in  Riverside 
County. 

In  Texas  heavy  infestations  occurred  on  alfalfa  in  the  north- central 
area,  with  msuiy  fields  killed  out.    Several  counties  to  the  so^^th  and  west 
also  reported  severe  infestations.    By  April  1955  the  aphid  was  wide- 
spread in  m.ost  parts  of  Oklahoma,  and  control  measures  were  being 
applied  in  many  places.    Infestations  in  alfalfa  occurred  in  naany  counties 
of  Kansas  this  year.    In  Nebraska  the  aphid  has  been  found  in  m.ixed  fields 
of  clover  and  alfalfa  in  several  counties,  but  has  not  been  observed  in 
alfalfa  fields  not  associated  with  clovers. 

Dam.age 

Yellow  clover  aphids  damage  alfalfa  in  two  ways: 

(1)  They  suck  the  juices  from,  the  leaves,  causing  them  to  curl, 
turn  yellow,  arid  drop  off.    At  the  sam.e  tinae  they  m.ay  inject  a 
toxin  that  interferes  with  plant  growth. 

(2)  They  secrete  a  sticky  honeydew,  which  interferes  with  harvesting 
and  drying  and  reduces  the  quality  of  the  hay. 

The  major  dam.age  is  usually  on  the  lower  part  of  the  plant,  where 
the  aphids  do  much  of  their  feeding,  particularly  on  the  underside  of  the 
leaves.    However,  some  of  them  feed  on  the  upper  leaf  surfaces,  in  the 
buds,  or  on  the  stemiS.    Severely  damaged  plants  are  almost  completely 
defoliated,  with  only  a  tuft  of  leaves  remaining  near  the  terminals. 

Defoliation  caused  by  the  aphids  lowers  seed  yield  and  retards  the 
regro^fti:h  of  alfalfa  following  cutting.    Young  alfalfa  stands  are  greatly 
reduced.    In  some  cases  the  average  4-year  life  of  a  stand  has  been 
reduced  to  2  yeairs.    In  New  Mexico's  Pecos  Valley  in  1954  the  aphids 
killed  about  90  percent  of  the  spring- seeded  stands  and  75  percent  of 
those  seeded  the  preceding  fall. 

The  honeydew  secretion  adds  to  the  grower's  problems.    A  black 
mold  thrives  on  it,  and  blackened  plant  crowns  show  up  immediately 
after  cutting.    This  discoloration  greatly  reduces  the  quality  of  the  hay 
Hay  with  a  heavy  honeydew  deposit  cannot  be  dehydrated  properly,  and 
it  is  difficult  to  cut  and  bale.    Growers  have  found  that  the  honeydew 
sticks  to  the  tires  of  tractors,  and  that  they  often  have  to  wash  out  their 
balers  with  fire  hoses  to  get  rid  of  the  gummy  substance. 
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Appearance  and  Habits 

The  yellow  clover  aphid  is  pale  yellow,  1/16  to  1/8  inch  long,  and  has 
rows  of  black  spots  on  its  back.    Many  of  the  adult  insects  have  wings; 
some  do  not.    When  disturbed  the  aphids  jump  or  fly  rapidly  from  plant 
to  plant. 

Oftentimes  the  yellow  clover  aphid  is  mistaken  for  the  pea  aphid, 
which  is  also  a  pest  of  alfalfa.    But  it  is  easy  to  tell  the  two  insects 
apart  by  their  appearance  and  by  their  feeding  habits,    I  he  yellow 
clover  aphid  is  about  half  as  large  as  the  pea  aphid.    Its  feeding  pattern 
is  to  infest  the  older  leaves  near  the  base  of  the  plant  and  work  upward, 
whereas  the  pea  aphid  infests  the  terminals  and  then  goes  downward. 
The  pea  aphid  is  light  green  and  does  not  have  spots  on  its  body. 

Development 

In  the  Southwest  the  yellow  clover  aphid  is  almost  completely 
parthenogenetic;  that  is,  most  form.s  are  females  and  are  capable  of 
reproducing  without  fertilization.    The  female  gives  birth  to  living, 
young  and  does  not  lay  eggs.    Each  aphid  produces  25  to  100  young,  and 
there  may  be  as  many  as  20  to  30  generations  a  year.    Entomologists 
have  found  that  warm  temperatures  stimulate  insect  buildups,  and  that 
under  optimum  conditions  an  aphid  probably  gives  birth  to  new  offsprmg 
every  few  hours. 

In  the  East  and  Midwest  the  aphid  lays  eggs  on  clovers  in  the  fall, 
and  the  eggs  hatch  the  following  spring.  Up  to  17  generations  usually 
occur  before  cold  weather  sets  in. 

What  Is  Being  Done 

Scientists  of  the  U.S.  Department  of  Agriculture  and  of  various  State 
agricultural  experiment  stations  are  approaching  the  yellow  clover  aphid 
problem  from  many  angles.    Research  projects  now  underway  include 
investigations  of  the  seasonal  development  and  habits  of  the  insect, 
parasites  and  predators,  insecticides,  and  alfalfa  varieties  that  may 
show  resistance  to  the  insect's  attack. 

Biology 

A  great  deal  is  already  known  of  this  aphid's  habits,  life  history,  and 
host-plant  relationships  from  research  conducted  by  Federal  entomologists 
as  far  back  as  1909.    Information  from  these  past  studies  is  proving  useful 
in  the  present  evalviation  of  the  insect's  background. 

It  has  not  yet  been  possible  to  distinguish  on  the  basis  of  structural 
differences  aphids  occurring  on  alfalfa  in  the  Southwest  from  those 
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coUected  from  clovers  elsewhere.    But  the  fact  that  the  aphid  has  been 
known  as  a  minor  pest  of  clover  in  the  United  States  for  many  years, 
and  only  recently  has  been  found  attacking  alfalfa  in  the  Southwest,  suggests 
that  more  than  one  strain  may  be  involved « 

Resistant  Varieties 

In  preliminary  observations  on  many  varieties  of  alfalfa  exposed  to 
yellow  clover  aphids,  som.e  of  the  varieties  have  been  only  lightly  iniested 
or  have  been  practically  free  from  attack.    These  are  promising  sources 
of  resistance  for  use  by  the  breeders  in  the  alfalfa  crop-improvenaenc 
program. 

In  California  and  Arizona  Lahontan  alfalfa  and  experimental  crosses 
have  shown  resistance  to  the  aphicio 

Biological  Control 

Lady  beetles  feed  on  yellow  cio"ver  apMds,  but  have  little  effect  in 
controlling  them  on  alfalfa  early  in  the  season.    In  later  growths  they 
have  sometimes  practically  eliniiinaTed  the  aphid  population,    California 
and  Federal  scientists  are  conducting  a  world-wide  search  for  parasites 
and  predators  of  this  aphid,  and  entomologists  in  foreign  countries  have 
been  alerted  to  be  on  the  iookou"  ioi  likely  beneficial  insect:  that  cai^  be 
snipped  to  tins  country^  reared,  and  then  released  in  infested  fields. 

Use  of  Insecticides 

Researchers  in  infested  States  have  reported  on  a  wide  range  of 
insecticides  that  will  control  the  yellow  clover  aphid.  But  there  are 
limiting  factors  connected  with  their  use. 

The  organic  phosphorus  compounds,  such  as  parathion  and  malathion, 
which  remain  on  the  plants  for  only  a  short  time,  can  be  used  on  either 
forage  or  seed  crops,  and  insecticides  of  this  type  must  be  relied  on  to 
protect  alfalfa  being  grown  for  hay.    They  provide  immediate  control, 
but  their  short  residual  action  does  not  prevent  danaage  from  reinfe sta- 
tion.   Aphids  often  reinfest  crops  4  to  7  days  after  treatment.    Therefore 
several  applications  are  necessary  to  control  the  insect.    Parathion  or 
naalathlon  should  not  be  applied  when  bees  are  active  in  the  field  during 
the  blooming  period  of  alfalfa. 

The  chlorinated  hydrocarbons,  oarticularly  toxaphene  and  DDT 
mixtures,  provide  longer  lasting  control,  but  should  be  used  only  on 
seed  crops  because  of  the  possibility  of  feed  contamination. 

Entomologists  in  Arizona    California,  and  New  Mexico  have  tested 
DDT,  malathion,  parathion,  endrui,  BHC,  Systox,  sulfur,  nicotine,  TEPP, 
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toxaphene,  Perthane,  and  combinations  of  several  of  these  insecticides 
to  control  the  yellow  clover  aphid.    They  found  that  a  number  of  them 
showed  excellent  short-run  results,  but  repeat  applications  were  nec- 
essary to  destroy  reinfe stations. 

In  the  heavily  infested  Pecos  Valley  of  New  Mexico,  none  of  the 
insecticides  except  Systox  gave  control  for  more  than  5  days.    Systox 
was  effective  for  10  days  to  2  weeks. 

The  following  discussion  is  based  on  work  conducted  by  the  Arizona 
and  California  agricultural  experiment  stations. 

In  California  sprays  of  parathion  at  2  to  4  ounces  and  malathion  at 
8  to  12  ounces  per  acre  have  been  used  extensively  to  control  the  yellow 
clover  aphid  on  seedling  alfalfa.    On  alfalfa  being  grown  for  hay  the  pre- 
acre  dosages  are  4  ounces  of  parathion  and  8  to  12  ounces  of  malathion. 
On  seed  alfalfa  toxaphene  as  recommended  for  lygus  bug  control  has 
been  effective  against  the  aphid.    Dusts  may  be  more  satisfactory  than 
sprays  on  this  crop  because  of  better  penetration  to  the  lower  part  of 
the  plant,  where  the  insect  prefers  to  feed.    Systox  at  the  rate  of  4  ounces 
per  acre  has  also  been  used  on  alfalfa  in  California. 

In  Arizona  malathion  and  parathion  dusts  have  been  the  most  effec- 
tive.   Best  results  have  been  obtained  when  all  infested  fields  within  an 
area  were  treated,  and  when  the  crops  were  thoroughly  covered  with  the 
insecticide.    A  dust  can  be  applied  with  a  ground  duster  that  is  equipped 
with  a  canvas  trailer,  or  by  airplane.    The  best  tim.e  to  use  a  groimd 
duster  is  in  the  morning  or  in  the  evening  when  the  wind  velocity  is  less 
than  4  miles  an  hour.    A  5 -percent  malathion  or  2 -percent  parathion 
dust  can  be  applied  at  the  rate  of  12  to  15  pounds  per  acre  with  a  ground 
duster,  or  at  20  pounds  by  airplane. 

A  malathion  or  parathion  spray  is  also  recomm.ended  for  use  in 
Arizona.    It  should  be  applied  with  a  ground  sprayer  that  has  a  pressure 
of  80  to  100  pounds  per  square  inch  in  order  to  force  the  insecticide  to 
the  underside  of  the  alfalfa  leaves,  where  the  aphids  feed.    One  pint  of 
a  malathion  emulsifiable  concentrate  containing  5  pounds  of  the  insecti- 
cide per  gallon  or  a  2 5 -percent  parathion  emulsifiable  concentrate  in 
about  6  gallons  of  water  per  acre  is  recommended. 

If  the  alfalfa  is  grown  for  seed  only,  the  grower  may  use  DDT,  toxa- 
phene, or  toxaphene  mixed  with  sulfur  or  with  both  sulfur  and  DDT. 

Caution.  -  -Alfalfa  should  not  be  fed  for  15  days  after  application  of 
parathion  or  malathion.    Hay  or  chaff  from  fields  of  alfalfa  treated  with 
DDT  or  Systox,  or  with  toxaphene  at  a  dosage  above  1  1/2  pounds  per 
acre  should  not  be  fed  to  dairy  animals  or  animals  being  finished  for 
slaughter.    Alfalfa  treated  with  toxaphene  at  a  lower  dosage  can  be  fed 
40  days  after  application. 

Most  insecticides  are  poisonous  to  people  and  animals.    Store 
insecticides  where  children,  pets,  and  livestock  cannot  reach  them. 
Handle  them  with  care.    Follow  all  directions,  and  heed  all  precautions 
on  the  labels. 
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What  Remains  To  Be  Done 

The  yellow  clover  aphid  problem  on  alfalfa  is  a  recent  one.    Ento- 
mologists have  already  done  miuch  to  alleviate  the  situation,  but  there 
has  not  been  sufficient  time  to  investigate  the  problem,  fully.    Further 
research  is  needed  on  the  aphid's  habits  and  developm.ent,  tajxonomy, 
adaptation  of  insecticides  to  the  specific  requirements  of  this  problem, 
identifying  strains  of  alfalfa  resistant  to  the  aphid,  and  thorough  explora- 
tion of  natural  control  agents,  including  parasites,  predators,  and  dis- 
eases.   The  early  discovery  of  varieties  that  show  resistance  to  the 
insect  indicates  that  a  long-range  solution  to  the  problem  m.ay  lie  in 
the  cooperative  efforts  of  plant  breeders  and  entomologists  to  develop 
an  alfalfa  resistant  to  the  yellow  clover  aphid. 


